Forty four patients with rheumatoid arthritis (RA) were studied for HLA-DR antigens and for HLA-DQ 13 chain gene restriction fragment length polymorphism using DNA hybridisation. A significant increase in the prevalence of the DR4 antigen and a tendency towards an increase of DRI was found in patients with RA. No allelic form of HLA-DQ restriction fragment length polymorphism patterns was increased, but the prevalence of an allele characterised by a combination of 7-5 and 3 kb fragments was decreased among patients with RA. The DQw8 subtype represented by a 12 kb fragment was the most common DR4 associated allele, and a 3.7 kb fragment related to DQw7 was found in only 5/25 (20%) DR4 positive patients and 2/12 (17%) controls. The results support the hypothesis that RA susceptibility factors are primarily located within HLA-DR genes but HLA-DQ genes may have a role in protection from the disease.
Susceptibility to rheumatoid arthritis (RA) is associated with the presence of the HLA-DR4
antigen.' 2 This antigen is closely associated with HLA-DQw3 specificity, which can be divided into 3-1 (DQw7) and 3-2 (DQw8) alleles.3 This dichotomy may be used to define further disease susceptibility genes located in the HLA area. The strong association of, for example, insulin dependent diabetes with the DQw8 allele4 5 suggests that determinants in the HLA-DQ 13 The HLA-DQ ,B gene intervening sequence I specific probe was constructed from a BamHI 3-7 kb fragment corresponding to the 166 base pairs of the first intron sequence of the HLA-DQ 13 chain gene. 5 For DNA analysis leucocytes were separated from EDTA-blood samples by red cell haemolysis (155 mM NH4CI, 10 mM KHCO3, 0-1 mM EDTA, pH 7 4). The white cell pellet was suspended in TRIS-EDTA (TE) buffer and stored at -80°C. For analysis the cells were lysed at 37°C overnight (2 mM TRIS, 0 4 mM EDTA, 2 mM NaCl, 1% sodium dodecyl sulphate (SDS), 0 4% proteinase K), then extracted by phenol and chloroform. DNA was precipitated from the aqueous phase with ethanol. The air dried pellet was dissolved in an appropriate volume of TE buffer. DNA (10 ,g) was digested with BamHI according to the manufacturer's specifications (Boehringer Mannheim) and electrophoresed in 0-6% agarose gel at 40 V overnight. After alkaline denaturation the DNA was transferred to the nylon filter (Hybond-N, Amersham) according to the method of Southern, dried, and fixed with ultraviolet light for three minutes.
The purified intervening sequence I probe was labelled by a-32P labelled dCTP by nick translation to a specific activity of 3-5 xlOx cpm/tg. Hybridisations were performed at 42°C overnight in the presence of 50% formamide and 10% dextran sulphate. After subsequent washings (2 x 1O minutes, at room temperature in 2XSSC, 01% SDS and 3x20 minutes at 550C in O lxSSC, O-1% SDS) the filters were exposed to x rays for three days at -70°C with intensifying screens. (Reijonen et al, unpublished) .
Our finding of a protective role for HLA-DQ alleles is based on a small number of patients and should be confirmed by larger studies. The results suggest, however, that the DQ area analysis in RA should be directed also towards indicating factors which protect from the disease.
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